Impact of P-glycoprotein on clopidogrel absorption.
The antiplatelet activity of clopidogrel is characterized by considerable interindividual differences. Variable intestinal absorption is suggested to contribute to the inconsistencies in response. We tested the hypothesis that the intestinal efflux transporter P-glycoprotein (P-gp) limits the oral bioavailability of clopidogrel and that variance in the MDR1 gene encoding P-gp predicts absorption variability. P-gp-mediated transport of clopidogrel was assessed by transflux, influx, and efflux experiments by use of Caco-2 cells. Inhibition of P-gp activity by different modulators increased the absorptive clopidogrel flux across Caco-2 monolayers from 0.51+/-0.19 pmol/cm2 (mean+/-SD) at baseline by a maximum of 5- to 9-fold (P<.001) and the intracellular accumulation from 0.99+/-0.11 pmol/mg protein by a maximum of 2.5-fold (P<.001) in response to 1-micromol/L clopidogrel and decreased clopidogrel efflux to the level of passive diffusion. In 60 patients with coronary artery disease who underwent percutaneous coronary intervention, the peak plasma concentration (Cmax) and the total area under the plasma concentration-time curve (AUC) of clopidogrel and its active metabolite after a single oral loading dose of 300, 600, or 900 mg were tested for correlation with the MDR1 genotype. In the 300-mg and 600-mg groups (but not in the 900-mg group) Cmax and AUC values were lower in subjects homozygous for the MDR1 3435T variant compared with subjects with the 3435C/T and 3435C/C genotypes. After the 600-mg loading dose, Cmax values (mean+/-SD) of clopidogrel and its active metabolite in 3435T/T carriers were 13.3+/-5.2 ng/mL and 2.5+/-1.2 ng/mL, respectively, compared with 49.7+/-41.6 ng/mL (P=.001) and 6.6+/-3.6 ng/mL (P=.011), respectively, in 3435C/T and 3435C/C carriers; AUC values were 1502+/-463 ng/mLxmin for clopidogrel and 209+/-99 ng/mL x min for its active metabolite in 3435T/T carriers compared with 7057+/-5443 ng/mLxmin (P=.0006) and 744+/-541 ng/mLxmin (P=.011), respectively, in 3435C/T and 3435C/C carriers. Clopidogrel absorption and thereby active metabolite formation are diminished by P-gp-mediated efflux and are influenced by the MDR1 C3435T genotype.